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The connector according to the in- 
vention is intended to provide for a 
sealed connection between two tubular 
elements arranged end to end and re- 
spectively provided with two tubular 
connecting ends (12. 13), the sealing be- 
ing obtained by compression of an annu- 
lar gasket or ring (20) between the radial 
faces (12', 13') of the two ends (12, 13). 
The radial faces of the ring (22) and of 

tSff^^^S^^^ of the ring (20) and of the ends (12. 13) as well as, <?£**™^ 
surface of which the directrix is a circle and of which the generatrix extends obliquely wuh respect to the longitudinal axis 
of the connector. The invention also provides for a continuity of the internal cylindrical surface (17, 17.) of the connector, 
a seir-ccntertng effect on the ring (20) and a double sealing barrier. 

(57) Abrege 

Le raccord selon l'invention sea a assurer une connexion etanche entre deux elements tubulaircs disposes bout ; 
bout respectivement munis de deux embouts tubulaires (12, 13): l'etancheite etant alors obtenue par compression < d un join 
annulare (20) entre les laces radiales (12'. 13') des deux embouts (12. 13). Les faces radiales du joint . {20) ^ des embou 
(12. 13) comprennent chacune une surface radiale coronale adjaccnte a la surface cylindnque du joint (20) et des cir.bout 
(12. 13) ainsi que. vers l'exterieur. une surface de revolution dont la directrice est un cercle et dont la generatnee s eteru 
obliquement par rapport a I'axe longitudinal du raccord. L'invention permet d'assurcr une continuite de la surface c 
drique interieure (17. 17') du raccord. d'assurcr un effet d'auto-centrage du joint (20) et d'obtenir une double oa.n.r 
d'etanchiite. 



U.S. Patent Application Serial No. 07/599,069 for "Sealing 
System for Connecting VCR-Type and Plane Coupling Hardware" 

COUPLING PIECE WITH REPLACEABLE TOROIDAL METAL CONNECTION 

^ention relates to a coupling piece with a replace- 
able toroidal metal connection designed to ensure sealed 
coupling of two tubular elements positioned end to end by 
compressing the connection between the opposite ends of these 
elements. 

^ Generally speaking, coupling elements having, on the two 
facing ends of the tubular elements to be coupled, two corre- 
sponding tubular adapters shaped or built up (as by welding) 
on the said ends are currently known to be used in many con- 
duits, especially pipelines employed to convey possibly toxic 
gases. 

Each of these adapters is usually shaped so that it has a 
flange and also a radial surface provided with a generally 
semitoroidal axially projecting sealing surface coaxial with 
the adapter. 

Sealing at the level of the coupling is then achieved by 
tightening a toroidal metal connection with rectangular axial 
cross-section between the radial surfaces of the two adapters. 

It is found that coupling pieces of this kind preclude 
assurance of continuity of interior shape of tubular elements 
and adapters, at the level of the connection. On the other hand, 
it is also found that dead spaces are formed between the con- 
nections and the radial surfaces of the adapters, spaces in 
which solid or liquid particles may be trapped and create the 
risk of contaminating fluids subsequently flowing through the 
coupling piece. ** ' 

It is accordingly the aim of the invention to eliminate 
this disadvantage; it proposes for this purpose a connection of 
the type indicated in the foregoing, one in which: 

- the radial surface of at least one of the adapters is 
shaped so as to have, in an area adjacent to the interior 
cylindrical surface of this adapter, a toroidal projection 
ending in a coronal plane radial surface that extends to said 
cylindral surface, and also, toward the exterior, a surface of 
revolution whose directrix consists of a circle coaxial with 
the adapter and whose generatrix extends obliquely relative to 
the longitudinal axis of the adapter; 

- the metal connection comprises an interior cylindrical 
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Salter 'Lf', ""L *> «» Interior surface of the 

adapter, and also at least one radial surface havimr a nl™. 

fIc7"aid a To f »Mch a t \ eXtendS ,™ dlally fr0m -UU&SJ^ 
co&t^ t0 " the ^ of the 

These respective positions could be orovided in »„,.», 
as to cause compression of the connection * 7h level of tt/* 7 
surfaces of revolution to begin before or after the plane co- 
ronal parts come into contact, the purpose beinz to li^t' «T 
much as possible, in the first situation ^rping of the in^ 
iT!i°: n SUrf ! ce o£ the connection, and in the latter the 
tightening torque needed to produce the necessary sealing. 

^^^^^c^^ b^Tne 
^ ^-£ Q r f ^ - «" 

may J'^^X^™*^ * ^ — tio « 
been defied taS^ftSS^ and "* as has 

- in a connection such as is claimed for the invention. 

Embodiments of the invention will be described in what 
follows by means of non-restrictive examples, with re f^rencf to 
the attached drawings, in which: reference to 

Figure 1 shows an axial section of -a couDlin* niece rt f= 
conventional type; pun? piece of tne 

™, r Figu 5 e 2 18 ^ axial section of a first embodiment of a 
coupling piece as claimed for the invention; Doaimem: of a 

nection^ LV* Vi ? W on * lar * er scale of the con- 

nection used in the coupling piece shown in Figure 2; and 
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Figure 4 is an axial section of a coupling piece com- 
prising an adapter of the conventional type, an adapter of a 
coupling piece claimed for the invention, and a connection 
suitable for these two adapters. 

It is to be noted first of all that the coupling piece 
shovm in Figure 1 corresponds to those currently in use in 
processing gas distribution circuits installed in therrao- 
chemical material processing systems. 

This coupling piece comprises two cylindrical adapters 1, 
2 with which each of the two facing ends of the two conduit 
elements to be coupled (not shown) are outfitted. 

These adapters 1, 2 each comprise a flange 3, 3' serving 
the purpose of mechanical connection and ending in a radial 
surface 4, 4' provided with a toroidal axial projection semi- 
circular in section that acts as a sealing surface. 

Positioned between the radial surfaces A, V of the two 
adapters 1, 2 is a toroidal metallic connection 6 rectangular 
in section and having two facing radial surfaces 7, 7' 
against which the sealing surfaces of the adapters 1, 2 can 
come to rest, two corresponding coaxial cavities 8 and 8* being 
formed after tightening. 

Under the conventional method, the connection between the 
two adapters 1, 2 is tightened by screwing an externally 
threaded cylindrical sleeve 9, which is mounted around the 
adapter 1 and is retained in the axial direction by the flange 
3, into an internally threaded cylindrical sleeve 10 mounted 
around the adapter 2 and retained in the axial direction by the 
flange 3. 

It is clearly to be seen from Figure 1 that when this 
connection is in the tightened position there are dead spaces 
11, 11' between the connection 6 and the two adapters 1, 2, 
in which spaces solid or liquid particles may be trapped. 

The embodiment of the invention 6hown in Figures 2 and 3 
makes it possible to avoid this disadvantage. 

In this example, the radial surface 12', 13' of the 
adapters 12, 13 comprises a coaxial toroidal cavity 15, 15' 
with a cross-section in the form of an open rectangular trape- 
zoid at the level of its larger base, in the plane of said 
surface 12', 13'. 

The cavity accordingly comprises a tapering wall 16, 16' 
that is oriented toward the interior and that, together with 
the interior cylindrical surface 17, 17' of the radial surface 
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that extends in a 1?„-V - coro ? al Pl«e surface 19, jo- 

of the adapter, l 2 , P ir Pe ~™^ to the longitudinal axis 

The toroidal connection 20 une* *v 
two opposite radial surfaces 21, 2 rl^ ^ ^P 11 "* P iece ^as 

-^Tan^^ 

£ »' -re or iese P«t 

In this example, the thickness «. 
level of the coronal surfaces 23 2? ?/ ,* he f°™*=tion 20 at the 
nees at the level of the coronal' surfaces 2" "* 

(cvlindScV^es £ tf^*?™ « 

foregoing and accordingly' n T de ^hed S^""" in «» 

20 is jnsSed^f re?actSn° e or VhelfpeSn? I,^ ™™ > 
the adapters 12, 13 with tiJ ♦ . ■ ta P erln 8 "alls 16, 16' of 

nection 20. when tijhtenW £TE? ^ 24 ' ** ° £ «" «>n- 
parts 24, 24- are restoaSld J ? ^'"ted, these tapering 
-hiie the coronal ™£™* r t*J% «»»• 16 ' ^ 

are themselves restrained b, tta ?' , toe connection 20 
'the adapters 12, 13 y the coro "al surfaces 19, 19' of 

the oo^pHnfpi^ " Mch 18 *° "•■»•» «" «sure 2 

interior! anVth'^ronaT s^ftceT" S^*" 
contact with the fluid passingThrouV the coup^HieS * 

the ooroLrSs" 2^23? STeali^' T"" ° f the - 
-red when the connection U^E^'S'r.SSg * 

an ^apV^rtlfet^tlonfc' *V™° n includes 
*» Fisure 1, and an adapted "lr made ?n ^ to 01066 *ho»n 
adapter of a coupling pi"J £J££ J" =°"*°.™"y with the 
Poplin* piece makesMe or a uXtrSl , ln ™ n ti™. This 
be employed both in a co°ll^i^f C !J n9ctio « 28 that may 
such as the one shown in Figure ? and i n , °° nv , enn °'^- type 
=lal»ed for the invention. *«• 

Projection 30 semiciroX in J "? 8 toroldal «ii 

^Pter 2 6. in this l^^^t^-f^ £« 



radial surface 29 connecting the inner edsre 31 A * 
tion 30 and the intsrior^ylindrica? surface 32 of X5?»~ 
Sn P ^v 1 " successl0 »> « «vity 33 vee-shaped £ s VcSoT 
followed by a coronal plane radial surface 34™-^^? '^ 
T e funotfon as the coronal surflce^ ^Se^ite- 
12, 13 used in the coupling piece shown in Figura I <Kia t ,tars 

The toroidal connection 28 used in this cmmHn» 
comprises two opposite radial surfaces 35 3? . PieC f 
coronal radial surfaces 36, 36' - 37, 37' a^iallv off«£ "F **" 

s^a e 0 0^^^^ ° * * ^ 

Sal ol ^4 ^ -adi^rnr^uamn? 
23, a at°th^e?e7 J o e f Cti th n e cc'ronS "V"^ 8 - the Si 
than t^S°! ^t^TOM^ £ 

more 0^1X^0 ^oSon^ ^l^*}? 

tiona! connection were involved, h^S^^^S^ , 

^fuUo^rand Saf% UVel ° f tte 'p^«S5»* "Sa^o? 
eurfte^enrto^ £ VSTT ^0^^^ 

- creation S^toS^^^^^SST " * 

- one sealing barrier formed as a result of annuo***™ 
the coronal surface 34 of the adapter 27 te ~ P i 2 
37' of the connection 28; and ? th * C ° r ° nal Surface 

- a second sealing barrier formed by the action of th« 
projection 30 of the adapter 27 on the connection 2? 

pe cavity 33 is then provided to reduce the surfaces In 
contact between the connection 28 and the adapter 2? and i to 

SS5y C 33? P ° f ^ material ° f COnnecti ™ » Lto this 

sllnm "H 3 * be Ported out that the hybrid coupling piece 
shown in Figure 4 does not reach all the goals sought by tL 
invention, inasmuch as it allows a dead space 40 to^xist 
between the connection 28 and the adapter 26 it Irtn*,^ 
8 H° 0< 1 th !i tMs dead fl P ace *° *™ S X^ted onlf if ^ 8r " 
ffir 26." t0 ^ adSPter 27 iS ^ Plact of the 

used equals will: demonstrated ^ the connection 28 may be 
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- for a hybrid coupling piece such as that shown in Figure 

- for a coupling piece using two adapters identical to the 
adapter 26 positioned symmetrically with respect to the radial 
plane of symmetry of the connection (line A, A'), and 

- for a coupling piece using two adapters identical to the 
adapter 27 positioned symmetrically with respect to the radial 
plane of symmetry of the connection (line A, A'). 

^compatibility of the adapter 27 and the connection 28 
with existing adapters, such as the adapter 26, in particular 
makes it possible gradually to replace the coupling pieces 
previously used in systems, without the need for providing a 
double set of adapters and replacement connections. 
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Claims 



1. A coupling piece with a replaceable toroidal metal 
connection designed to ensure sealed coupling of two tubular 
elements positioned end to end, said coupling piece comprising, 
on the two facing ends of the tubular elements that are to be 
coupled, two corresponding tubular adapters shaped or built up 
on said ends, which have a radial surface provided with a 
toroidal sealing surface coaxial with the adapter, and also 
comprising means for axial tightening of the two adapters 
together for the purpose of restraining the connection between 
the sealing surfaces of the two adapters, 

wherein 

- the radial surface (12', 13' - 29) of at least one of 
the adapters (12, 13 - 27) is shaped so as to have, in an area 
adjacent to the interior cylindrical surface (17, 17 - 32) of 
this adapter (12, 13 - 27), a toroidal projection (18, 18') 
ending in a coronal plane radial surface (19, 19' - 34) that 
extends to said cylindral surface (17, 1' - 32), and also, 
toward the exterior, a surface of revolution (16, 16') whose 
directrix consists of a circle coaxial with the adapter and 
whose generatrix extends obliquely relative to the longitudinal 

^axis of the adapter (12, 13 - 27); 

- the metal connection comprises an interior cylindrical 
surface of the same diameter as the interior surface of the 
adapter, and also at least one radial surface having a plane 
coronal surface that extends radially from said interior sur- 
face and to which the coronal plane surface of the adapter can 
be applied, along with a surface of revolution more or less 
complementary to that of the adapter, toward the exterior of 
the connection. 

- the metal connection (20, 28) comprises an interior 
cylindrical surface of the same diameter as the interior 
surface (17, 17' - 32) of the adapter 12, 13 - 27), and also at 
least one radial surface (21, 21' - 35, 35') having a coronal 
plane surface (23, 23' - 37, 37') that extends radially from 
said interior surface and to which the coronal plane surface 
(19, 19' - 34) of the adapter (12, 13 - 27) can be applied, 
and, toward the exterior of the connection, a surface of 
revolution (24, 24' - 39, 39') more or less complementary to 
that of the adapter (12, 13 - 27). 

2. The coupling element as claimed in Claim 1, wherein 
the respective positions of the coronal plane surfaces (23, 23' 

- 37, 37' - 19, 19' 34) and the surfaces of revolution (24, 24' 

- 39, 39', 16, 16') of the connection (20, 28) and the adapter 




(12, 13 - 17) are provided in such a way that, when the 
adapters (12, 13 - 27, 26) are tightened together, the surfaces 
of revolution (24, 24' - 39, 39' - 16, 16') ensure self- 
centering of the connection (20, 28) before the coronal plane 
surfaces (23, 23* - 37, 37' - 19, 19' - 34) are applied to each 
other, uniformly, over a circular area coaxial with the adapter 
(12, 13 - 27), and, at the end of the clamping process, come to 
fit against each other. 

3. The coupling piece as claimed in Claim 1, wherein the 
adapter comprises a surface of revolution directly adjacent to 
it coronal plane surface. 

4. The coupling piece as claimed in Claim 3, wherein the 
connection (20) includes a radial surface (21, 21') having a 
coronal radial surface (23, 23*) adjacent to its interior 
cylindrical surface and a surface of revolution (24, 24') 
directly adjacent to said coronal radial surface. 

5. The coupling piece as claimed in Claim 4, wherein the 
surfaces of revolution (16, 16' - 24, 24') of the adapter and 

of the connection are tapered. x 

6. The coupling piece as claimed in Claim 1, wherein the 
surface of revolution of .the adapter (27) is produced on a 
toroidal axial projection (30) formed on the radial surface 

(29) of the surface of revolution (29). 

7. The coupling piece as claimed in Claim 6, wherein the 
said radial surface (29) of the adapter (27) comprises, between 
its surface of revolution (projection 30) and its coronal 
radial surface (34), a circular cavity (33) coaxial with the 
adapter (27). 

8. The coupling piece as claimed in Claim 6, wherein at 
least one of the radial surfaces (21, 21') of the toroidal 
connection (20) includes two coronal radial surfaces (36, 36' - 
37, 37') axially offset relative to each other and coupled to 
each other by a surface of revolution (39, 39') at least in 
part complementary to that of the adapter (27), 

9. The coupling piece as claimed in Claim 8, wherein the 
said surface of revolution (39, 39') have a cross section con- 
sisting of a fraction of a circle. 

10. A universal connection that may be used in a coupling 
piece as claimed in Claim 1, wherein said universal connection 
comprises two opposite radial surfaces (35, 35') each having 
two coronal radial surfaces (36, 36' - 37, 37') axially offset 
relative to each other and coupled to each other by a coaxial 
surface of revolution (39, 39'). 
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11. The universal connection as claimed in Claim 10, 

STSJ the ^° SS / 6Ction 0f the 8aid surface of revolution 
(39, 39') consists of a portion of a circle. 
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